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© Rim having metallizable surface. 

(§) An oriented, heat sealable polypropylene film is 
provided having a metallizable surface. The film in- 
cludes a core layer derived from isotactic poly- 
propylene containing an effective amount of adhe- 
sion promoting agent A copolyester layer is bonded 
to the core layer, the adhesion promoting agent 
protecting against the delamination thereof. A heat 
sealable layer formed from an ethylene-propylene 
random copolymer is bonded to the opposite side of 
the core layer. The film is formed as a coextrudate 
and is biaxially oriented. 
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FILM HAVING METALUZABLE SURFACE 



This invention related to metallizable. oriented 
plastics films; more particularly, this invention re- 
lates to such films having improved lamination 
bond strengths and heat sealability; and to metal 
coated such films. 

The bonding of metals such as aluminium, 
silver and chromium to plastic films has allowed 
such films to replace metal foils in many of their 
applications. The flexibility of the films necessitates 
the formation of a strong metal-plastic bond, and a 
number of approaches have been developed for 
providing such bonding. 

This invention seeks to provide metallizable, 
oriented plastics films of good metal adhesion and 
metal uniformity which plastics films have good 
clarity, lamination bond strength, low water vapour 
and oxygen transmission; and are heat-seal able. 

In accordance with a first aspect of this inven- 
tion, there is provided a metallizable, oriented plas- 
tics film which comprises: 

(i) a core layer comprising an isotactic poly- 
propylene; 

(ii) a coextruded copolyester layer bonded to 
one side of the core layer; and 

(Hi) a coextruded heat sealable layer bonded to 

the opposite side of the core layer. 
This invention also provides a metal-coated, 
oriented plastics film which comprises a metal- 
lizable film as herein described having (iv) a metal 
coating upon the coextruded copolyester layer (ii). 
This invention also provides the use of a 
copolyester layer (ii) in bonding a metal coating fiv) 
to a polypropylene core layer (i). 

A multi-layer metallizable, oriented plastics film 
is provided including a core layer (i) comprised 
polypropylene homopolymer of high stereoregular- 
ity. This isotactic polymer is well known to the 
packaging art. has a density from 0.90 to 0.91, a 
crystalline melting point from 160* to 165* C, and 
a melt index from 2.0 to 6, preferably from 3 to 4, 
grams/10 minutes. It is from 80 to 100%, isotactic, 
and preferably from 95 to 96% isotactic. An adhe- 
sion promoting agent is preferably contained within 
this layer. A suitable agent is an emulsifiable 
polyolefin wax which contains a small percentage 
of maJeic acid which acts as a coupling agent to 
bond dissimilar materials together. Such a wax is 
available under the trade name EPOLENE E-43 
from Eastman Chemical Products, Inc. 

A metallizable surface is provided by a layer of 
polyester (ii)- The adhesion promoting agent within 
the polypropylene homopolymer is required to tie 
the core layer with the copolyester layer as they 
are incompatible in their natural state and may 
delaminate. 



Copolyesters are made from more than one 
dibasic acid and/or glycol. They are often used as 
extruded sheets for blister-packaging applications, 
and sometimes for bottles. An amorphous 

s (noncrystalline) thermoplastic copolyester material 
such as ethylene-1, 4-cyclohexylene-dimethylene 
terephthalate has been found to have suitable prop- 
erties for example: gloss, transparency, toughness) 
for the film disclosed herein. This material is corn- 
to mercially available under the trade name KODAR 
PETG COPOLYESTER 6763. The copolyester may 
be bonded to itself with a saran (PVDC) coating. 
Bond strengths approaching 100 grams per inch 
may be obtained. 

is A heat sealable layer of. ethylene-poly- 
propylene random copolymer or ethylene butylene- 
propylene terpolymer is suitably coextruded with 
the core layer on the side thereof opposite from the 
copolyester layer. EP copolymers generally contain 

20 from 1 to 7 weight percent ethylene, the balance 
being propylene. This copolymer preferably com- 
prises from 5.5 to 6.5% by weight ethylene. The 
copolymers have lower and broader melting points 
than polypropylene homopolymers. The crystalline 

25 melting point is usually from 125 to 130*C. The 
melt index at 230° C is generary from 2 to 15, 
preferably from 3 to 8. The molecular weight is 
from 25.000 to 100,000 and the density from 0.89 
to 0.92. Random copolymers provide improved 

30 clarity and toughness as compared with homo- 
polymers, and the lower melting point allows them 
to be used as heat seal layers. 

Prior to extrusion, the EP random copolymer 
layer is preferably compounded with an anti-bloc- 

35 king agent Materials such as silica, clays, talc and 
glass may be employed for this purpose. Spheroi- 
dal or low aspect ratio particles are often preferred. 
The preferred anti-blocking agent is a clay 
(KAOPOUTE SF-O) loaded from 3400 to 4600 

40 ppm. A significant number of the particles will have 
portions extended beyond the exposed surface of 
the EP random copolymer layer. 

The following Example illustrates the invention. 

45 EXAMPLE 



A multi-layer film including the above-de- 
scribed core, copolyester, and EP random 
so copolymer layers is coextruded, quenched at 110 
to 135* F on a casting drum, and then reheated for 
orientation. The copolyester layer is reheated to 
about 170* F while the EP random copolymer layer 
is reheated to about 230° F. The film is stretched in 
the machine direction by means of transport rolls 



2 



3 



EP 0 444 340 A1 



4 



which rotate at different speeds. The longitudinal 
stretching is conducted at a draw ratio of about 
four to eight After machine direction orientation, 
the film is stretched in the transverse direction in 
an appropriately heated oven and tenter frame. The 
draw ratio is from 7:1 to 9:1. (The acceptable range 
is from 5:1 to 10:1). 

The resulting film structure has an overall thick- 
ness of about 0.80 mil. The core layer is about 
0.66 mil, the copolyester layer is about 0.10 mil, 
and the EP copolymer sealant layer is about 0.04 
mil. The copolyester layer is corona discharge 
treated in a known manner, and a metallized coat- 
ing is thereafter applied. (Techniques such as elec- 
troplating, sputtering and vacuum metallizing may 
be employed. Vacuum deposition is preferred). 
Corona discharge treatment provides a wetting ten- 
sion of greater than about 56 dynes/cm as com- 
pared to 35-36 dynes/cm without such treatment 
Treatment is applied after biaxial stretching to only 
the copolyester surface. 

Samples prepared in the above-described 
manner have been found to have a seal strength of 
about 300 grams/inch at 230* F for both skin lay- 
ers. Metal uniformity varies less than 0.20 units of 
optical density across a fifteen inch piece of film. 
Good metal adherence to the corona treated sur- 
face is also obtained. 

Prior to metallization, the water vapor transmis- 
sion rate (WVTR) is about 0.51g/100in. 2 /day at 
100* F and 90% relative humidity. This rate is 
reduced to about 0.05 after metallizing. A similar 
reduction of the oxygen transmission rate is ob- 
tained, the metallized substrate having a rate of 
0.39 cc/1 00in. 2 /day as compared with 71 
cc/100in. 2 /day for the untreated film. 



comprises a vinylidene chloride copolymer coating 
upon the copolyester layer (ii). 

7. A film according to claim 1 wherein the coex- 
truded sealable layer (iii) comprises an ethylene- 

s propylene random copolymer. 

8. A film according to claim 1 or 7 wherein the 
coextruded heat sealable layer (iii) comprises an 
antiblocking agent. 

9. A film according to claim 1 which is biaxlally 
w oriented. 

10. A film according to claim 1 which is stretched 
from four to eight times in the longitudinal direc- 
tion. 

11. A film according to any preceding claim which 
rs is stretched from seven to nine times in the trans- 
verse direction. 

12. A metal coated, oriented plastics film which 
comprises a film according to any preceding claim 
having (iv) a metal coating upon the coextruded 

20 copolyester layer (ii) 

13. Use of a copolyester layer (ii) in bonding a 
metal coating (iv) to a polypropylene core layer (i). 
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Claims 



1. A metallizable, oriented plastics film which com- 40 
prises: 

(i) a core layer comprising an isotactic poly- 
propylene; 

(ii) a coextruded copolyester layer bonded to 

one side of the core layer; and 45 

(iii) a coextruded heat sealable layer bonded to 
the opposite side of the core layer. 

2. A film according to claim 1 wherein the core 
layer (i) comprises an adhesion promoting agent. 

3. A film acording to claim 1 or 2 wherein the so 
copolyester comprising layer (ii) is amorphous. 

4. A film according to any preceding claim wherein 
the copolyester layer (ii) comprises ethylene-1, 4- 
cydohexylene-dimethylene terephthalate. 

5. A film according to any preceding claim wherein 55 
the copolyester layer (ii) is subjected to corona 
discharge treatment 

6. A film according to any preceding claim which 
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